Some research suggests that occupational exposure to electromagnetic fields (EMF) may be associated with adverse birth outcomes. 1e7 Many such studies have involved small samples with limited statistical power. 1e4 Larger, better powered studies have examined European birth data in relation to occupational exposures. 6 7 However, occupation is a marker of socioeconomic status (SES), 8 itself a determinant of adverse birth outcomes. 9 10 Furthermore, many EMF studies have not accounted for SES. 6 7 One way to overcome the limitations of previous occupational studies is to examine maternal residential exposure to transmission lines, accounting for SES as a covariate rather than as a main effect. Individuals spend a significant time at home, even if just to sleep. Therefore, residential rather than workplace assessment of exposure to EMF provides a reasonable alternative approach to assessing the influence of EMF on birth outcomes. Power transmission lines are a ubiquitous source of extremely low frequency (ELF) EMF. 5 Research indicates that residential distance to such lines may be a useful marker of such exposure.
11e15 No study has evaluated residential exposure to ELF-EMF for a population sample of births. The objective of this study was to evaluate the association between residential proximity to transmission lines and adverse birth outcomes, accounting for SES.
METHODS
Live singleton births from 1990 to 2004 (N¼707 215) were obtained for Montréal and Québec City, the two largest metropolitan areas of Québec, Canada. Outcomes were preterm birth (PTB, gestational age <37 weeks), low birth weight (LBW, <2500 g), small-for-gestational-age (SGA) birth (birth weight <10th percentile for gestational age and sex), 16 and infant sex. PTB, LBW, and SGA status were missing for 7276, 2195 and 9452 births.
SES was assessed using maternal education (no high school diploma, high school graduation, some postsecondary, some university or more, unknown) 17 and neighbourhood median household income quartile (neighbourhoods defined as 2001 Census dissemination areas). 18 Covariates included maternal age (<20, 20e34, $35 years), marital status (legally married, not legally married), parity (0, 1, 2+ previous deliveries), period (1990e4, 1995e9, 2000e4) , birthplace (Canadian-born, foreign-born, unknown), and language spoken at home (English, French, other, unknown). 18 Birthplace and language were used to indicate ethnicity.
To compute residential distance from transmission lines, six-digit residential postal codes (one side of one street block) were geocoded into latitude and longitude. 19 Spatial data on overhead and underwater transmission lines were obtained from the DMTI CanMap dataset provided by the Public Health Agency of Canada. The shortest straightline distance in meters between residential and transmission line coordinates was calculated using MapInfo Professional 8.0. 20 Residential distance was analysed for graded categories (<50, 50e74.9, 75e99.9, 100e149.9, 150e399.9, $400 m) to ensure associations for births very near to transmission lines were not masked (previous research has utilised 150 and 400 m cut points). 12 Magnetic fields decrease quickly with distance from lines, yet are still elevated by 100 m. 15 21 Generalised estimating equations with a logit link were used to calculate crude and adjusted OR with 95% CI for the relationship between proximity to transmission lines and adverse birth outcomes, accounting for neighbourhood clustering. 22 For infant sex, the RR of male birth was modelled because the outcome was frequent. 23 24 We verified that results were similar when gestational age and birth weight were examined as continuous outcomes and when extreme data were excluded (gestational age <22 and >44 weeks (n¼469) and birth weight <500 and >5000 g (n¼3643)). 25 Statistical analyses were performed using SAS 9.1. 26 
RESULTS
Seventeen per cent of births were within 400 m of transmission lines (1.5% were within 50 m). Proportions of adverse birth outcomes were similar for births less than 400 m and 400 m or more from transmission lines (mean 6.0% PTB, 4.6% LBW, 9.7% SGA birth and 51.3% male proportion). No systematic differences were observed in the sociodemographic characteristics of mothers residing in proximity to power transmission lines relative to those residing further away.
There was no association between residential proximity and PTB, LBWand infant sex in unadjusted or adjusted models (table 1) . For SGA birth, three distance categories (50e74.9, 100e149.9 and 150e399.9 m) were associated with protective OR.
DISCUSSION
This large population-based study demonstrates that residential proximity to power transmission lines is not associated with an elevated likelihood of PTB, LBW, SGA birth or infant sex. Adjustment for individual and neighbourhood SES did not influence relationships. These results are compatible with no known plausible biological link between ELF-EMF and fetal development. 4 Residential exposure to EMF from transmission lines in Québec is considered among the highest in Canada, with magnetic fields as high as 0.4 mT. 27 Previous research on exposures this high (from video display terminals or heating blankets) have focused on spontaneous abortions or congenital anomalies, and have not supported an association. 1 2 Two large studies examining PTB, LBW and infant sex used paternal occupational exposures for which exposure intensity to EMF was not assessed. 6 7 Both studies suggested no association, but misclassification of occupation may have biased the results. Another study evaluated maternal occupation and found a lower male offspring proportion for metal workers considered to be exposed to equipment emitting higher ELF-EMF (10 to 200 mT) than evaluated here. 5 However, actual exposure intensity was not measured and SES was not accounted for. Studies evaluating fetal growth and exposure to video display terminals/heating blankets have found no association. 1 28 The protective association with SGA birth in the current study is probably due to chance or to unaccounted individual factors. Although we accounted for age and ethnicity, one US study reported that people living near lines tended to be older and white. 21 We could not account for household or occupational EMF sources, wire voltage or codes associated with higher exposure, residential moves, or other individual factors such as smoking. 29 30 Such effects would probably be non-differential, thus biasing results to the null. We evaluated ELF-EMF, and cannot rule out an effect of higher frequency EMF.
In conclusion, our results do not support an association between residential exposure to EMF and adverse birth outcomes. Future studies examining occupational exposure to EMF and birth outcomes should account for SES.
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What is already known on this subject
Occupational exposure to EMF has been linked to adverse birth outcomes. However, studies have not accounted for SES, which may confound results.
What this study adds
No compelling support was found for an adverse association between residential proximity to transmission lines and PTB, LBW, SGA birth and infant sex, accounting for maternal education.
Policy implications
Based on this large population-based analysis, policy makers and the public can be assured that the likelihood of adverse birth outcomes associated with residential exposure to power transmission lines appears to be low or absent.
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